Dynamic molecular and anatomical changes in the glucocorticoid receptor in human cortical development.
The glucocorticoid receptor (GR) has a critical role in determining the brain's capacity to respond to stress, and has been implicated in the pathogenesis of psychiatric illness. We hypothesized that key changes in cortical GR occur during adolescence and young adulthood, at a time when individuals are at increased risk of developing schizophrenia, bipolar disorder and major depression. We investigated the mRNA and protein expression of GR in the dorsolateral prefrontal cortex across seven developmental time points from infancy to adulthood. GR mRNA expression, determined by microarray and quantitative real-time PCR, was lowest in neonates and peaked around young adulthood. Western blotting revealed two dynamic patterns of GRα protein expression across the lifespan, with N-terminal variants displaying differing unique patterns of abundance. GRα-A and a 67-kDa GRα isoform mirrored mRNA trends and peaked in toddlers and late in adolescence, whereas a 40-kDa isoform, very likely a GRα-D variant, peaked in neonates and decreased across the lifespan. GRα protein was localized to pyramidal neurons throughout life and most strikingly in young adulthood, but to white matter astrocytes only in neonates and infants (<130 days). These results suggest that the neonatal and late adolescent periods represent critical windows of stress pathway development, and highlight the importance of white matter astrocytes and pyramidal neurons, respectively, at these stages of cortical development. Evidence of dynamic patterns of GR isoform expression and cellular localization across development strengthens the hypothesis that windows of vulnerability to stress exist across human cortical development.